Fabrication of Ni-YSZ tubes by powder extrusion moulding for SOFC anodes by Arias, B. I. et al.
IV Iberian Symposium on Hydrogen, Fuel Cells and Advanced Batteries. Estoril, Portugal, June 26-28 2013 
ABSTRACT QUESTIONNAIRE 
Please, fill out all fields of this questionnaire and together with your abstract 
send it by e-mail to the Symposium secretariat 
(hyceltec2013secretariat@leading.pt) in a PDF format file. 
 
 
 
 
Title: Fabrication of Ni-YSZ tubes by powder extrusion moulding for SOFC electrolytes 
Presenting author: B. Levenfeld Under 30 years 
old 
  Presentation in English x 
 
 
EXPECTED CLASSIFICATION: (please, mark all the options that better define your abstract) 
MAIN SESSION  SUB-CLASSIFICATION 
 PEM fuel cells   Numerical simulation 
x SO fuel cells   New materials 
 Other fuel cells  X New processes 
 Batteries   Prototype development 
 Supercapacitors   Engineering & integration 
x Hydrogen   Industrial project 
 Other   Marketing analysis 
    Standards and regulations 
 
 F
Mou
 
S
IV Iberian
Fabrica
B.I. Arias
__________
 
Abstract 
 
 
Thin wall thic
thermoplastic
powder). Thi
thickness. Th
those of pow
binder).The b
plastic system
formulation o
cle size of Ni
cle size (1 a
loading were
tures were pr
the samples 
the highest t
size. The ma
the suitability
The depende
All of them sh
with 65% of 
starch. Cons
extrusion mo
obtained with
this Congres
crotubular SO
 
ig.1.- Sche
lding (PEM) 
__________
 
Keywords: S
 
INTERING 
POWDERS BINDE
LUBRICANT
B
 Symposium
tion of
1, A. Váre
1Dp
2 Instituto 
_________
kness tubes, 
 Powder Extr
s technology 
e thermoplas
der injection m
inder used w
 based on p
f the powder 
O powders w
nd 10 m). In
 prepared and
epared in a ro
and the maxi
orque values 
ximum powde
 of the differe
nce of viscos
owed a pseu
powder had a
equently feed
ulding. Binde
out swelling a
s. Preliminar j
FC. 
me of the
process 
_________
OFC, Powde
MIXING 
DEBINDING 
R 
 
Grown part 
 on Hydroge
 Ni-YS
z1, B. Leve
to. Ciencia e 
A
de Ciencia de
C/ 
__________
for anode su
usion Molding
has been su
tic extrusion 
olding. One 
as the same 
olypropylene 
loading was f
as also evalua
 order to opt
 characterize
tor blade mix
mum powder 
and the hom
r loading for 
nt feedstock f
ity on shear r
doplastic beh
 suitable visc
stocks with 60
r removal wa
nd cracks. D
-V test on SO
 Powder E
__________
r Extrusion M
EXTreen Part 
“Feedstock
n, Fuel Cells
Z tubes
SOF
nfeld1*, H
Ingeniería de 
vda. Universid
 Materiales d
María de Lun
(*) 
__________
pported solid 
 (PEM) using
ccessfully dev
process invol
of the most cr
used for the m
(PP), paraffin 
ixed to 34/41.
ted and we h
imize the fee
d. The powde
er with torque
loading. Feed
ogeneity was
the two feeds
or extrusion p
ate of all prep
avior, which is
osity was dis
 vol. % of po
s carried out 
eposition of el
FC cells using
xtrusion 
d
c
__________
oulding, Mic
Pelletazing 
RUSION 
” 
 and Advanc
 by po
C ano
. Monzón2
Materiales. U
ad 30 28911 
e Aragón (ICM
a 3, E-50018 
bll@ing.uc3m
_________
oxide fuel ce
 a mixture o
eloped for m
ves several s
itical step is th
anufacturing
wax (PW) an
5/24.5 of NiO
ave prepared
dstock formul
r amounts va
 control.This 
stock prepare
 considerably
tock series (1
rocess a rheo
ared feedsto
 the most ad
carded due t
wder loading 
by a combina
ectrolyte and 
 this tubes sh
  
Fig. 2.- V
ifferent pow
le size. 
 
_________
rotubular 
ed Batteries.
wder e
des 
, M. A. La
niversidad Ca
Leganés, Spa
A), CSIC- Un
Zaragoza, Sp
.es 
__________
lls (SOFC), w
f powder (NiO
anufacturing 
teps, as show
e formulation
 of YSZ tube
d stearic acid 
, YSZ and co
 feedstock us
ation, differen
ried from 45 
measuremen
d with the bi
 lower than t
0 and 1 m) w
logical study
ck (Fig.2) was
equate for the
o dilatant beh
exhibited the 
tion of therm
cathode were
owed similar
iscosity curv
der loading
__________
 Estoril, Port
xtrusio
guna-Berc
rlos III de Ma
in 
iversidad de 
ain 
__________
ere successfu
, YSZ and co
of NiO-YSZ m
n in Figure 
 of the feedst
s, which was 
(SA) with a v
rnstarch respe
ing NiO powd
t feedstocks 
to 65 vol%. F
t allowed to es
ggest particle 
hose prepare
as 55% and 
was performe
 described by
 extrusion pro
avior induced
most suitable
al and solven
 also perform
results to sta
es of feeds
and different
__________
ugal, June 2
n moul
ero2 and A
drid.  
Zaragoza,  
_________
lly fabricated
rnstarch as a
icrotubes wi
1. The steps 
ock (mixture o
a multicompo
olume ratio of
ctively. The 
ers with two a
with different 
irstly powder
timate the ho
size NiO pow
d with the sm
65%. In order
d in a capilla
 the so-called
cess. Althoug
 by the pres
 behavior for 
t debinding a
ed and will be
te of the art Y
tocks with 
 NiO parti-
_________
6-28 2013 
ding fo
. Larrea2,
_________
 by means of
 pore former
th 400 m of
are similar to
f powder and
nent thermo-
 50/46/4. The
effect of parti-
verage parti-
powder solid
-polymer mix-
mogeneity of
ders showed
aller particle
 to determine
ry rheometer.
 powder law.
h the mixture
ence of corn-
thermoplastic
nd tube were
 presented in
SZ based mi-
_________
r 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
